Two Fellows of this Society and members of this Section who have always practised dental surgery before the War are Lieutenants-Colonel in the Royal Army Medical Corps. They are both known as efficient organizers, and are eminent as teachers of dentistry, with long hospital experience. During the War they have distinguished themselves, one at least being mentioned in despatches for distinction. Their services in the War, however, have been used in an ordinary medical capacity and not at all in a dental capacity. I suggest that one of them might.have been even more useful on the War Office Staff as a Principal Dental Officer.
The French War Minister is just now introducing a Bill to the Chamber of Deputies to extend widely the use of dentists in the Army, and to assure to them a rank and duty proportionate to their professional capacity and scientific knowledge. I am sure this Society, with its knowledge of the personnel of the profession, would place itself disinterestedly at the service of the War Office, if desired, in any efforts that might be made to establish special hospitals for jaw injuries in London and in each Command.
I venture to suggest that all is not being done in this country which should be done for soldiers wounded in the jaws and face, and in order to assist matters I also venture to suggest that a care commlittee for soldiers wounded in the jaws and face should be formed, the object of which committee would be to promote the interests of such cases not only while still in the Army but also after their discharge, when it would arrange that they should go on receiving equally skilful expert attention at special hospitals as before. The nucleus of such a committee has been formed, and it is to be hoped it will receive influential additions and support.
Mr. J. LEWIN PAYNE.
In response to the request of the President and the Council of this Section, I have the honour of opening the discussion upon the subject of war injuries of the jaws. Personally, I regret that a member of the Section with greater knowledge and larger experience, who could have spoken with authority, has not undertaken the opening of this debate. I must add that eyen if I were competent to undertake a complete survey of the whole subject, I should consider it undesirable in the presence of mDany members well qualified to contribute to a discussion in all its aspects on this subject. Moreover, the President has assured me that a comprehensive survey is not required by one speaker, and that it is desired that each contributor should rather give his individual experience of the cases he has seen and of those that he has been called upon to treat. I propose, therefore, to deal briefly with the types of cases met with, the nature of the displacements, the general lines of treatment, and to show lantern slides of a few typical cases that have come under my care.
My personal experience of war injuries of the jaws is based, first, upon some twenty-two patients who have come to me for treatment. In addition to these patients I visited France on two occasions, in August and December, 1915 . At each of these visits large numbers of soldiers suffering from every description of jaw injury were seen under treatment. The dental surgeons of France have always been noted for their skill in this branch of surgical prosthesis, and it would be difficult to exaggerate the completeness of the organization and the benefits which are being afforded to the wounded soldiers of that country, and, indeed, indirectly to all humanity, by the work which is being carried on in various hospitals of France. The President has already referred to this, and I will only add the expression of my own sincere thanks to our colleagues there for the kindness and help received in the course of the visits of the past nine months. I would like to add that it has been my privilege also to see a number of patients at the Croydon and Wandsworth Military Hospitals, where such excellent work has been accomplished in this direction.
In discussing war injuries of the jaws we are considering those severe fractures of the mandible and maxillh arising from rifle bullet, shell, or bomb wounds. Such injuries differ from the ordinary fractures met with in civil life in the frequency of multiple fractures, the comminution of bone, the loss of substance, the degree of displacement of the fragments, the frequent presence of foreign bodies, such as pieces of teeth, bone, bullet, or denture; and also in the cicatrization of the soft tissues, which frequently leads to the elimination of the buccal sulcus. To these injuries may be added the complication with other wounds of the face, and the relatively greater frequency of injury to the superior maxilla. The chief trouble is nearly always in connexion with the mandible, which is recognized as being themost used bone in the body. For it is not only more liable to serious damage, in consequence of its exposed position, its loose attachment to the skull, and the action of powerful muscles, but displacements also tend to be relatively greater than in other bones of the body. The mere use of bandages and other external appliances seldom avails to correct the deformity. The question has been asked: Is it possible to divide these injuries into a number of typical cases? In reply, it has been suggested that they might be grouped into old and new cases, the old being those of long standing and those in which the bones have already become united, but in mal-position. Other divisions might be: simple fractures and multiple fractures; or, again, fractures with, and those without, loss of substance. Generally, a classification denoting the clinical aspects of the injuries seems to present a more complete grouping, and from observations made upon cases investigated I should suggest a division into the six following types
(1) Fractures of the inandible, without displacenment of the line of occlusion.
(2) Single fractures of the mandible with lateral displacement.
(3) Single fractures of the mandible with vertical displacement.
(4) Two or more fractures of the mandible with loss of substance.
(5) Gun-shot wounds of the maxillae. (6) Fractures involving loss of the anterior portion of the mandible, the maxille, or of the whole of one side, together with the soft tissues adjacent. 0 The fractures are so variable in character that it is difficult to include every form without making a long list, but I believe these six types will embrace almost every case.
Fractures of the jaw in war-time are usually accompanied by loss of bony substance, and when this occurs they almost invariably present some type of deformity, but in a certain small number of cases of gunshot wounds of the mandible there may be found no disarrangement in the line of the teeth, even though there may be comminution of bone. These cases may be grouped under Type 1. Fig. 1 shows the models of such a case. In the skiagram (fig. 2 ) the comminution of bone is observable.
Type 2: Single Fractures of the Mandible wivth Lateraal Displacement.-The wound is usually between the mental foramen and the angle. There is loss of substance, the jaw is pulled over towards the injured side, and the occlusal surfaces of the teeth lose contact with the antagonizing teeth, the function of articulation being no longer possible. The fragnments of the jaw tend to become displaced into the space caused by the lesion. Fig. 3 illustrates lateral displacement caused by a fracture, with loss of substance, at the angle of the mandible on the right side. the other. Such vertical displacement is seen in fig. 4 . Tlihere was no loss of suLbstance in this case.
Type 4 : Two or mnore Fractures of the Mandible with Loss of Substance.-When the mandible has been fractured by a bullet or shell wound on both sides, the anterior fragment will be drawn backwards if there has been considerable loss of substance involving the basilar border. In other cases the anterior fragments fall forwards, and there is usually a considerable separation between the upper and lower incisors. The posterior fragments are drawn together towards the middle line, and if the fracture involves the molar region the angle of the jaw will tend to be tilted upwards. Fig. 5 shows the common deformity met with in cases of Type 4 when there has been loss of substance on both sides down to the basilar border. The radiogram of the same case is seen in fig. 6 . Fig. 8 shows the models of another patient's mandible with deformity of Type 4. Fig. 9 is the samne case as shown in fig. 8 , with the models articulated, before the dental treatment had been started.
Type 5: Gunshot Wounds of the Maxcilla.-Maxillary fractures, though more simple to treat from the prosthetic standpoint, may give rise to troublesome suppuration from the antrum becoming involved, or from some tooth or missile being buried deep within the bone. The cranial bones are often fractured by the same injury, and the risk of subsequent haemorrhage must be remembered. Fig. 10 is a radiogram of the fractured maxilla, showing the root of a preinolar buried deep in the substance of the bone.
FIG. 5.
Type 6:Where the Anterior Portion or more of the Bonie and Soft Tissues have been carrited away.-These are the most severe and distressing cases. The appearance of the patient is ghastly, mastication impossible, speech very difficult, and when the chin and symphysis have been shot away there is no control of the saliva. Fi'g. 11 shows the side and front face view of a patient who had lost all the anterior portion of his maxillae from the second molar on the left side to the second premolar on the right. The upper lip and lower portion of the nose had been shot away, and there was a fracture of the mandible on the left side with loss of substance. Fig. 12 shows the face mask and model of the upper portion of the mouth of the case shown in fig. 11 .
It should be noted that the greatest destruction is nearly always found at the point of exit of the bullet. Trismus following fracture of the mandible is common in cases where the ascending ramus or the condyle is involved. There may be no nmal-occlusion, but there will be loss of function.
In the main princip!es of the treatment of jaw injuries there is probably general agreement amongst dental surgeons, but it will not be surprising if the methods employed are as varied as the number of miien that have undertaken this work, for, to a large extent, we are breaking new ground. In answer to the question, At what period after the injury should the aid of the dental surgeon be called in ? other appliance at so early a period, the dental surgeon will be able to attend to the cleanliness of the mouth. It should certainly be his duty to decide the best time for the fitting of an appliance. The general surgeon does not always appreciate how much assistance can be given to him by the dental surgeon in the restoration of the soft tissues; yet it is essential that there should be close collaboration between them. A lack of this co-operation often leads to operations of unnecessary severity, involving the destruction of living tissues which might have been saved. One has seen cases in which useful teeth with live pulps have been extracted, whilst septic roots have been allowed to remain. In other instances the soft parts have been sewn up around bony fragments which were still displaced; this has led to cicatricial contraction of the soft tissues, which only complicates the trouble when the treatment of the jaw is undertaken. No attempt should be made to perform a plastic operation for the purpose of closing the gap until.the interdental splint has been placed into position. The dental surgeon should begin his work immediately after the patient has recovered from the condition of shock. Such promptitude will save much of the restoration to occlusion that is demanded in neglected cases. If this FIG. 11. aid for any reason, however, is not available, these cases should be. transferred as soon as possible to a hospital where it is always at hand. Efficient drainage, as in all septic wounds, is the first essential principle of treatment. Thorough irrigation of the parts must be carried out from the start. Some simple antiseptic, such as Wright's saline solution, should be used from an elevated tank or a spray, and in severe cases this must be repeated by the nurse every few hours. Skiagrams should be taken at the commencement, during, and at the conclusion of the treatment; for these will not only aid materially in the diagnosis, but will indicate also the progress and success of the treatment. The dental surgeon must see that the teeth in the mouth are freed from tartar, blood, and food. Carious teeth should be temporarily filled. Septic roots and teeth which cannot be rendered clean should be extracted as soon as. possible; and any tooth that is situated directly in the line of the fracture usually has to be sacrificed, or union may be delayed. The application of the splint should follow as soon as it can be borne by the patient. Often it is desirable to use some temporary appliance which can be replaced by the permanent splint when the conditions become more favourable.
Wounds of the maxillte usually present small difficulty in regard to restoration as compared with wounds of the mandible, because of the attachment of these bones to the cranium. The maxille have FIG. 12. the advantage of the support of other surrounding bones and of a free blood supply. In most of these cases displacement is easily corrected, and only requires holding in position by simple bandages or by means of a suitable appliance. Support may be obtained from the mandible when there is a tendency for the splint to move, or, if the mandible also has been fractured, by extending the maxillary splint outside the mouth and obtaining stability from straps passing over the top of the head. It is. often possible in the upper jaw to save loose teeth that in cases of similar damage to, the lower jaw would be lost. If sepsis can be avoided union usually occurs in a few weeks, but the chief troubles arise from the opening up of sinuses or from haemorrhage.
When sepsis has been controlled by constant irrigation and by the removal of all sources of irritation such as the bullet, pieces of shell, septic roots, and dead bone, the next important step in the treatment is to restore what may remain of the masticatory apparatus by bringing back the fragments of the jaws into a position which permits of normal occlusion. As Surgeon-Major Leon Frey, of paris, has so well explained in the Paris Medical of August 15, 1915, the restoration treatment may be divided into four stages:
(1) Reduction of the displacement of the bony fragments.
(2) Retention of these fragments in the position which allows of normal occlusion.
(3) Reduction of cicatricial contraction, the restoration of muscular equilibrium, and the remoulding of the facial contours.
(4) Fitting of a permanent prosthetic appliance. It will not be possible now to give even an outline of every type of appliance that is used for the correction and restoration of jaw deformities, but it may be said in general that the more simple the appliance the better, so long as it is clean and efficient. Some splendid examples of the work which can be accomplished with simple apparatus have been shown by Dr. Hotz in his specimens in the museum. The aim of prosthetic treatment should be:
(1) To correct the deformity and restore the teeth to the position of normal occlusion.
(2) To retain the fragments in this position until union has occurred. These appliances should allow modified movements of the jaw to occur. Rest, not absolute fixation, is what is required; in fact, union will occur sooner if passive movements of the mandible are allowed.
(3) Later, some form of denture may have to be fitted to make good the gaps left by lost bone and teeth, and to restore the functional activity of the jaws. The appliances employed for these objects may be divided into three groups by utilizing terms which have been suggested in separate papers by Surgeon-Major Frey and Mr. Stanley Mummery:
(a) Inter-fragmental, (b) inter-maxillary, (c) cranio-maxillary.
(a) The inter-fragmental consists of splints depending for their grip and action upon the jaw they are intended to correct.
(b) The inter-maxillary are those appliances in the emnployment of which portions of both the mandible and the maxilla are used in the correction of the deformity. The anchorage is based upon one jaw and the force is exerted upon the oth'er.
(c) The cranio-maxillary type of apparatus, as employed in cases when teeth are absent in both jaws, or when the teeth are too diseased to support the bands, ligatures, or flanges of an inter-maxillary apparatus, or in cases where both jaws have been fractured.
It has been suggested that the employment of an interdental splint at an early stage tends to promote sepsis. This is an entirely erroneous idea. Splints, properly constructed, should not only be easily kept clean, but should reduce the period of suppuration by arresting the mobility of the fragments, and by assisting the irrigation of the parts. Also, it must be remembered that a well-fitting splint very considerably reduces the discomfort of the patient. Moreover, the use of mechanical restoration appliances, as soon as possible after the infliction of the wound, will prevent the cicatricial tissue from pulling the remaining portions of the jaw out of their normal place during the process of healing. During the third stage in the treatment frequent massage, both manual and electrical, by competent nurses should be adopted to restore muscular equilibrium, and care should be taken to guard against cicatricial contraction. Fortunately, cicatricial tissue is peculiarly responsive to pressure. An appliance with gradually increasing pressure may be employed to stretch the cicatricial band, and in this manner to restore a lost sulcus.
To sum up, the conditions favourable to osseous union are:
(1) Rest for the fragments.
(2) The removal of foreign bodies from the region of the lesion.
(3) Cleanliness of the mouth and its surroundings.
(4) Massage.
The subject of bone-grafting and bone-plating I must leave to those who have had more personal experience in this treatment. I will only say that of the six or eight cases of bone-grafting in the mandible that I have seen the grafts taken from the tibia seemed to be the more successful.
The time has not arrived for dogmatic statements in regard to the details and methods of treatment of these war injuries of the jaws, and doubtless there will be differences of opinion upon the views which have been expressed in this paper. Nevertheless, I would say, in conclusion, that I believe there will be general agreement amongst dental surgeons upon these four points: (1) That nearly all the jaw injuries of the War require some dental treatment.
(2) That the dental treatment should be commenced as early as possible.
(3) That the patients should be referred to dental surgeons who have made themselves familiar with the treatment of jaw injuries.
(4) That it would be greatly to the advantage both of the patient and the surgeon if all of these cases were segregated in special hospitals devoted to this class of work.
Dr. GEORGE B. HAYES.1 I bring to you greetings of the Dental Staff of the American Ambulance at Neuilly, and assurances of their hearty support in your efforts towards the establishment of proper lines of treatment and proper organization of service in this field of work, which has brought the general surgeon and the dental surgeon into a far more intimate and interdependent relation than ever before, and has demonstrated not only the advantages to be gained, but the necessity of their mutual consideration and co-operation. It is a privilege and honour to be present on this occasion, and to take part in a discussion by such a distinguished body of men. As a result of our efforts I have brought with me thirty cases out of 380, which have been treated by my staff, with the hope that from our work and experience some benefit, slight as it may be, may accrue to those of you who have not yet had the advantage of extensive treatment of these cases.
From visits to various hospitals, and from reports distributed, it would seem that successful results are being obtained by means and methods wholly different, dependent upon individual ingenuity and upon a particular disposition or preference for certain kinds of appliances, but all necessarily aiming towards the restoration of the injured parts to normal forms and functions. No new pathological problems or conditions have been met with. The difficulties encountered are due to the variety and complexity of conditions presented, which demand most careful consideration. The presence or absence of a single tooth on a fractured portion may suffice entirely to change the method of treatment, while other factors such as trismus, ankylosis, partial con-
